MSTC ummer

BAEEE3S RITA MFRERI

Manufacturing Science and Technology Center

MEEA BRERIFI 5 —




Contents
W E50iR @

W EHEEERES @
EIEE ERE R

N EHEsEREEE @

B S5XRE
® FAT—TUHERRR (5.7
® FARISIZEL (5.7

o AuBE >.c]
® r /U~ LEFESSyo2iE @

ERRR - SRS
Jovzok

® (VK—R-Y=2TPHF VY
T+—3L4 @

o ummemmiatEr @

© BEEXVMLILERRS ®

En

OESRICEILRZRDGIE

BH BEEEROSMICHEVTER16FE7H29H (OK) ICFE420FEESR V. 546
OIEES#RE L. FEERICEL HZK((HF) B BEEER)». BESh
2AH BHEEERICAHLYES B—K(RIIBEEETE ) HEEIMR). B
B A—tR(EESHGER) LEEPEATE) OMKIRIEERICRHINE L,

OEREEEROBHINDS

%%5R20H GRtEFES R19 B) ERSHICHED O HRED A 2 U TEI Z/
MICHEVW TR L -BHAEER (IIBEIE ) THR) DHHhOEH7H 148 (K)
FTFINF =77 (REBMER) ICHENTLORLPICH)TTbhE L, BFADORICIFK
1,000 AP S5, EREFVBMIELE LA,

OV=1T779FvVY #=TV 74=5L2004 Rk

[F— 7> & &7 — < ICHIMZECRE R CR2EEEHE L. AFE11 A8 16,
17 BOEHB. ZEANNKA—IL(ER - BX)ICT [vZ2 7709 Fv V9 =T
T4+ =7 L2004 KR PRAEINET, LW, AX8EZZIET I,

OFAZT-TJVHEREE BOICHIRTIEDOSNESS

FAA -7 UHERBS T, FEHEBLSHD I EEZIMRASOENEELE
ELET, FLRAXTHEZIBET S,

OREXXVLIEEREE NEERICHTIEDOSNERS

BIEEXMLEERES Tld. BEEICH I 2BR5ER-EER - BHRROBEEEH
DEFHEBERL T, F-EE AL T, BETANZOFHMIE. BEEXMLEGER
FBAD KR —L~x— U (http ¢ //www.mfgx-forum.org/) (CIBE WA L E T,

OE6EIINSY AERSEHEYS

HEEARBR2RMBSEOEMEICL Y . REBFMEMSICE T - EER & FPMEE
DEERET —~ICTREOFECEESHZREVWEZLET, 8 H20 B TOEERIC
3. BPEABSGEEI»ERINET, FMICOXF LT3, HEEAKEBEREEIGES
R — L= (http : //www.sntt.or.jp/ecobalance/) N BB WVADET I L,

B2 : TR 16 F£10 A25 B (A)~10 A 27 B (XK)

B DK EERRSHS (TR O] CRIER D IEHMIE 2 —20 —3)



SN N 2o )0 2) 2o\ 2)ep Pop 2)ep 2)es 2ep Pep Yo ep Lep L\ 2ep Lo p 2ep 2

BIFR MR 2 {8 5

rsrssss BHFIBERRIEE

wpes PR Sk

FEAE10H 15 H o BHT. MW 72 RSB D%
ESAPLEHEVDHD, TSI T4 ALK ST
Rl WREHIZISHICAIBER &Ik
HLEORITE) T IR TWED T
L) b, HEEoRIFHFEREDL S Ao #EE
BHEHAM 7 —DH AT L) #@iigddH - 72
PolFEo TNV ERSLEVIDT, RHEX,
HERCHERZHOZ LIl ko7, BRIV
bol®blt 74 A%—MhIh, A¥ v 7
FEEPITTRETLRE ) BIHTFTHo7z20 D
R R E DR HESOFEE IHICH - 72 IMSD
HERERERFOWEZ L2020, HiEoskE
WS> THRES HIZA Z ) 7O aEH TIibh b
IMS7 # —9 A CHARMREE L CHFEHEL -
THT WAL BHWE Lz, BHEEIL YAL
HEr Tl lrNnzo T, HEAOREE
DNHSDOTiAEIMSIZH$ 5 %2 20501 &
TBHFE LW TFEE v &, IMSIZoWTA
LA 2 K MMEHARD F IO W TIEE 2 T
52LbHB, 2053 LENThER) FL &
Vo ZRTHLOMY KL H 5 DT, EHDOK
BN, EWv) ZETTHRLTHEHW ZDEA,
NPT RTCOIHEF N o722 LT b,

B EHERIE TR 1443 A RT3 D) # =5
Eo#zez ) THHBEANRER 2 MY 5 —0
ARH OBFEEIIE I N2D5 EEDS5 AH 5
Bor AABZ &7zo 1012k S N2 & X 13ERE
DERIZST=DIEH, REEYY->TELN, 1
Z ) 7 HERIICBAW L 212D B EEEIED
TOIZEE LTH RV LzwEwsTH
BNTRBEORETRETE SRV,

At IMS OBREE OGRS by THEF
0. FEEHBERHBGESNL L W) L THE
ABFRANB TSN TS5 H 15 H O LR H I T
TITF/ICAD, AHELTENICHEE Iz,
ZFORAL UK %Z B S It ok AR Sz
D BHBSE WL XICIZD )RS5 T
BoN, ) —BHLDLZDICARSESNDLD
WX E VWS TWH LZE)THbD, FAIT7 +—
FSADHEBEDEY Y a VICHELTW2DOTH
BHOERIZKE > THRIZEXIZWODTBHEIZ)
Mo T2DIED, RBITIEFR LT T BRI A
BRIZE)D LETho] LWV ORE—F2o7,
Y INGOLRLIZEN) T ETHAICL - TIE
HEHDMIAL L) P ELEZTWDED, BES

WCTHERNL, PEMD#EEAZ LTHLZ LIZL
770 FEFFEEII3IODEY Y a Y TKLINT O,
HHEEIIISDHO Y Y ¥ 3 v O2%KH Tl RHMN
VE xR HiE T HAOkE | L\ H Tl &2 17
bitlze WHEIZEREO HAREERORE L 63X
He 2 L, OB A K B M 2 R & AT
U715, Bl 2= 3i4 0 % AR U CRrlil e 3% 2 8l
HITHLZEICEINENLOREEZITHTAZ L E
BRENTz0 ZDLOFFIHAENTIICBIT 5
E RIS O, EFEWH. KRFEoFib, &
INEEDOFERITE 72 EEETH L, £/229
L7z CHMHEZEE L 5D, AR EMEZ
FTHMNZ2ED TV L 20I2id 7 a —0ufeds
AU RTHY, ZOHDIZHIMSOLH ZTar
FAPEETHD LV, FEFIHEHOFNDD
THY), BLHAFELIZ- &) LEEDRT L
ME o T, BERICEEEORERTNM 2 FE ST,
(T D JEL 3L % 3830

HBII B WIIIRET DT ETH - 72205 il
BEHELEEASD EALVEWVS T ETHHELT
ARENTHHDTAF =2 V—=XI2H5SMT5HZ
Lotz 7= RFMEVITE#M % 2 K12
CIELTRSTLAHDT, FHOHEK, B
HNnsELWET, EHICETRZAETVTAD
& 7% EREICHENLELORBEZHREL 72
M L 720 22 A L BRETICHE S N2/ T =
YIVZTTHHoHERIIKITOERL VT v
WAL —RIZENTWADZBIREZ S ICR SN
TW7z,
BHEIYVWOFPELXY Y LFT, I 77121
LTHARIZESNLZ EIZE3NTz ABI T2 £
TBEY LA, ghaxsiiz ATATEZEAT
SRR PIZHELZHCEFHEE L TBoNzD
N ETHOIIFRS, HERIIFHKERK(HA
e 5 H 20 HARKE H 5.81) 12 H AN O Ji M % £f
OAETHN, ToFFHrhTLIbhi,
WIRIT V7 ORTIVTORNOBREPHERED
WEDOEEICR>TLE -7
BHAFRIIKRFEEEDRT - LIIFETLHET
BEZEDE—-HTHNTI SN ThH L, BHF
EAGEHORBIREN-K (6 BHA L) 2R L,
BAVBINDPOBZOEZHEBRLTNWLZE
WL ) REEL BERM AT SR X BE ST L7
DB EHF TN I EEZESTIORMERZ,
HEROZTEFEMD2nEE S,




BHESRERRE

4 ’ ’ ’ 4

Be a Science and Technology Based Country
Japan’s Challenges

by Toshio Kamei
May 17, 2004
IMS Forum 2004 Keynote Speech
At Villa Erba, Chernobio, Italy

Good afternoon! Ladies and gentlemen!

I am Toshio Kamei, chairman of the Manufacturing
Science and Technology Center of Japan and former
chairman of the board of directors of Kawasaki Heavy
Industries, Ltd. I would like to express my sincere
appreciation to be given this opportunity to talk to you
today.

Today, I would like to speak about the challenges
facing Japan to be a science and technology based
country. I will address, in this speech, three themes.

The first one is about the problems we Japanese
industries have been facing; the second is how we and
the government of Japan have been trying to cope with
such problems and finally the expectations for the IMS
Phase 2 Program.

We have 4 major problems in manufacturing
industries to keep our competitiveness such as structural
high costs for industries, lack of real competition, high
costs for public services and seniority-based pay system.
Before the Plaza Accord, the weak Japanese Yen allowed
Japanese industries to retain their strong product
competitiveness in spite of structural high costs for
industries. After the Accord, the position of the yen has
completely changed. In the 90’s, the Japanese Yen was
over valued against the US Dollar, and a big gap between
the exchange rate and the purchasing power parity was
observed. Amidst this situation, the structural problem

L1

I Exchangs Hate Trendsil
i B e e SER

1% [
1
i b

o el - o AL R

MSTC

T N A N NN NN NN NN N NN NN N NN N NN NE NN NN NN NN NN NN NENN RN
£7ep Teos Pop Tep Pop Dep Vs Pep Peop Do Pep e Pep 2 Deop ep Tes Yep Zes Peop Tes Peop Sep Pop Dep Pep Do Peos Dep Pes Pep Pep Dep Pep Pes Dep s )
(AN AN AN St i R Satr’ Satf Sl St Sk S Sat Sl Sk ek St et Rk Sk S Sak’ Sl Sk’ S Sk S Sakd S Sl R Rt

B High Industrial Costa Wl
mﬂuﬂnu-nlﬂ..l L gar L aimpariscn H_

el ian Cnn
| lap
TR

j AL

Vioma iy ol | opam Fimarmars £ mrpormes ar S olf Farerwee, img S5

MHT: X eyl beerp lobe s Geees s, 1817 178

of higher industrial costs in Japan, due to the tax burden
imposed for political purposes (typically for energy
prices) suddenly became a big issue. Also infrastructure
costs (such as port dues and land prices) are expensive
under the protection of licensing and approval system
set by the Government. From the viewpoint of
emphasizing the shareholders’ return caused by the
change in financial structure to direct financing,
executives have heightened their call for profit more and
more. Their demand for the reduction of indirect costs
as well as direct costs became severe. Another point of
high industrial costs is labor cost. Japan’s labor costs are
relatively high because the average age of industrial
workers is becoming higher and the traditional salary
system of Japan that is well known as the seniority-based
pay system. It is clear that an early introduction of a merit-
based payment system that is not affected by the age of
employee is required. Recently, the seniority wage
system that was the norm in Japan has been reviewed to
reduce total personnel costs. Many companies are
shifting to a merit- based salary system. With the advance
of modernization, manufacturing technology is being
inevitably and rapidly transferred to developing
countries. It is easy for developing countries to compete
in the world market with low labor costs in certain areas.
The transfer of manufacturing facilities from Japan to
ASEAN countries, Taiwan, and People’s Republic of
China, has been accelerated from the time the Japanese
economy begun to stagnate in the 1990s with the outflow
of experienced engineers and skilled technicians who had
accumulated a sound manufacturing know-how. These
graphs show the manufacturing of commercial goods
transferred to developing countries. Thus, Japan is
finding it difficult to cope with these issues.

Next, I will introduce an overview of Japan’s efforts
to restore the competitive edge of the manufacturing
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industry. It is almost impossible, for Japan, to compete
against newly industrialized countries in terms of cost in
the field of mass-produced, matured products. We must
re-vitalize the manufacturing industry by developing
products that offer something new from hidden demand,
and/or to create competitive products with cutting-edge
technology. Research and development activities are the
base for such advanced products. Meanwhile, R&D
investments by private sector, that accounted for 80% of
that of Japan in the early 1990’s, has decreased due to
the long lasting depression in Japan. The research
environment of the universities and the national agencies
was poor and collaboration is insufficient. With these
concerns in mind, Science and Technology Basic Law
was enacted in 1995, and the First Science and
Technology Basic Plan was drawn up with three basic
principles and a 5 year budget of about 18 trillion Yen in
1996.

Three basic principles are:

1) The creation of wisdom;

2) Vitality from wisdom

3) and a sophisticated society through wisdom

The Second Science and Technology Basic Plan was
drawn up in 2001as a 5-year plan. The overall budget is
about 24 trillion Yen, being increased by about 30% from
the First Plan despite the austere budget policy. This
shows the positive stance of the Japanese government
for the promotion of science and technology.

With the second plan;

a) The governmental R&D expenditure has been

aimed at to increase to the level of Europe and the
US.

b) The Council for Science and Technology Policy was

set up.

The missions of the Council are:

¢ To be the control tower to promote science and

technology policy eliminating the negative effects
of the vertically- segmented administrative system
of the government

¢ To develop the implementation strategy for 4

prioritized areas (IT, Bio, Environmental and nano
technology) and other 4 fundamental areas.

I am a member of the expert panels on Promotion
Strategy of Prioritized Areas and Science and Technology
System Reformation

The other 4 fundamental Areas are;

¢ Energy;

e Manufacturing technology; This is the very source

of Japan’s competitiveness. To develop innovative

manufacturing technology in the new domain for
efficient production, minimizing the environmental
burden and so on are so crucial to Japan.

e Infrastructure; Research and development
cooperation for the regeneration of “Beautiful
Japan”

¢ Frontier; Assurance of security and an international
contribution to intellectual creation of human beings
by exploring and exploiting outer space and the
oceans.
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Next, I will talk about the partnership and cooperation.
So far, collaboration between industries and academia
was done exclusively among the specific university
laboratories and companies. Funds from companies to
universities have been somewhat like small donations
due to legal restrictions. Accordingly university
researchers are rarely conscious that “The research was
contracted”. The collaboration between industries —
academia — and the government under the new scheme
in Japan has just started, and time is needed to see
noticeable results. To improve this situation, it is
necessary to enhance the bridging function between
universities and companies by establishing technology
licensing organizations. As of October 2003, 36 TLOs
have been officially approved, and the system is
seemingly being built up. But there is only a limited
amount of knowledge that will be sold in the real market
and there are insufficient numbers of experts.

The next point is to solidify the legal system for
smoother intellectual property transfer. There is room
for improvement of the legal system and procedures such
as intellectual property right protection, system review
of industrial property handling and so on. To list up some
typical examples:

a) It takes a long time to file for domestic patents.
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b) Appropriate rules and provisions for the rewards
to the inventor have not been established yet.

The decision of the first court that ordered a company
to pay 20 billion Yen to Dr. Nakamura for the invention
of blue color LED stunned the manufacturing industries
of Japan.

The third point is setting up Industrial Clusters and
Research Clusters. With the aim of developing advanced
technologies generated by multi-layered knowledge, and
increasing time efficiency, 19 industrial and research
clusters have been established in Japan.

The next important factor is the reorganization of
national universities. From April 1, 2004, national
universities turned into independent administrative
entities to activate the universities. This system change
will accelerate the decision-making thanks to the
expanded power and authority of university presidents.
It will also drive improved efficiency of the university
management stemming from diversified fund-raising and
the introduction of a business-like approach. Those will
make industry-academia collaboration substantially
effective.

In Japan, 99% of manufacturing companies are small
and medium sized enterprises and account for 74% of
the workforce. They usually function as subcontractors
to large parental companies. In such small enterprises
or so called “back-street workshops”, there are workmen
who possess expertise or high-level skills learned as
implicit knowledge. But SMEs do not have the adequate
systems or functions such as the marketing and R&D
capabilities. (The existence of SME is threatened with
severe cost requirements as well as a decline in orders.)
If these SMEs were lost, it will mean the collapse of the
Japanese manufacturing industry. In order to sustain the
existence of SMEs, it is absolutely necessary to support
their efforts to enter into new business fields where they
can utilize the expertise or advanced skills they possess.
This is the very sector in which industry-academia
collaboration will play an important role.

To overcome the sluggish economic conditions in
Japan that have continued since the 1990’s,

a) it is necessary to steer away from secondary
industries and focus on tertiary industries that
extensively utilizes intellectual properties,

b) however, we can not do away with the secondary
industries because Japan is a nation with less
natural resources and has to depend on trade in
which we add values.

¢) Therefore, we must identify and segregate our role
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from that of newly industrialized countries.

‘We have to shift to specialize in, user-oriented goods
with sophisticated features for an un-tapped niche market
with timely production, not for the market of mass-
produced and matured products, or sophisticated
components based on nanotechnology or information
technology.

I would like to move to the final topic.

I talked about the collaboration in Japan before, the
international collaboration is also important. Here, I will
speak about the expectation for the IMS Program and
intellectual property rights that will be the base for the
international collaboration. The IMS Program proposed
by Japan at the end of the 1980s, as you know, officially
started in 1995 as an international collaborative program.
Since its commencement, IMS has counted 40 full
projects by 7 participant regions including Korea which
joined in 2001. Of these 40 full projects including 17
completed, Japanese members have participated in as
many as 29. Some noticeable instances of the results of
the projects Japanese members participated in include
that from HIPARMS and IRMA projects. Some of these
results will be presented in this forum.

Another major achievement of IMS is the
establishment of live web of worldwide technical and
human networking. This will be of great value especially
to small and medium sized enterprises and young
researchers.

The 10-year period of IMS Phase 1 will be concluded
in 2005 . Discussions are underway to formulate the
activities of the second-phase. Compared with the days
the IMS just started out, the society and industries have
seen much change all over the world, notably in the
development of information technology. Newly
industrializing countries have brought themselves up to
a better place in world manufacturing. With these
changes in mind, I look forward to seeing the IMS second
phase provide effective tools for manufacturing industries
including those in new powers so as to continue to drive
global harmony.

Lastly, I would like to briefly mention the IPR issues;
We urgently need to strengthen legal systems for the
protection of international intellectual property rights so
as to realize fair business transactions and to maintain
specific roles of industrialized and newly industrializing
countries. This will enable newly industrializing
countries to orderly enter the global business and to
contribute to the peaceful coexistence of all humankind
under international collaboration within the



manufacturing industry.

Today I spoke of the problems we Japanese industries
have been facing, how we and the government of Japan
have been trying to cope with them and the expectations
for the IMS Phase 2 Program. In concluding my speech,
I would like to say that manufacturing is the base of
human life and “foundation” of wealth, and manufacturing
technology must be rightfully used for the creation of
human wealth with international collaboration in order
to avoid duplicated efforts and respecting the intellectual
property rights and its protection. The IMS Program is
one of the best measures for such international
collaboration.

Thank you for your attention!
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